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Myocardial contrast echocardiography combined with cardiac MRI in the
diagnosis of hypertrophic cardiomyopathy

XIONG Si, QIN Lei, RUAN Jian, JIANG Yunxiu, PAN Yongshou
Department of Ultrasound, Liutie Central Hospital of Liuzhou, Guangxi Zhuang Autonomous Region 545007, China

ABSTRACT Objective To explore the diagnostic value of myocardial contrast echocardiography combined with
cardiac MRI for hypertrophic cardiomyopathy. Methods Ninty—five patients with hypertrophic cardiomyopathy (observation
group) and 95 healthy subjects (control group) were selected. Both groups underwent myocardial contrast echocardiography and
cardiac MRI, the left ventricular ejection fraction (LVEF) , left ventricular end—diastolic diameter (LVEDD) , ratio of early blood
flow peak velocily to end—diastolic peak blood flow velocity (E/A) , late diastolic motion velocity (Am) , early mitral valve
diastolic blood flow peak velocity (E) , left ventricular myocardial mass (LVMMI) , heart index(CI) , left ventricular peak ejection
rate (LVCO) , left ventricular end systolic volume index (LVESVI) , left ventricular stroke volume index (LVSVI) were compared
between the groups. ROC curve was drawn to analyze the diagnostic efficiency of myocardial contrast echocardiography , cardiac
MRI examination and their combination in the diagnosis of hypertrophic cardiomyopathy, and the area under the curve (AUC)
was calculated. Results Myocardial contrast echocardiography and cardiac MRI showed that LVMMI, CI, LVCO and LVESVI of
the observation group were all higher than those of the control group(aﬂ P<0.05) ,and E/A, Am, E,LVSVI were lower than those
of the control group (all P<0.05).There were differences in Am and LVSVI between the two diagnostic methods (both P<0.05).
ROC curve analysis showed that the AUCs of cardiac MRI and myocardial contrast echocardiography in the diagnosis of
hypertrophic cardiomyopathy were 0.932 and 0.865, respectively, the sensitivity, specificity and accuracy were 96.47%,90.00%,
95.79% and 92.90%, 80.00% ,91.58% , respectively. The AUC of the combination of the two methods was 0.994, the sensitivity
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specificity and accuracy were 98.82%, 100% and 98.95%, respectively, which were higher than those of individual method.

Conclusion Cardiac MRI combined with myocardial contrast echocardiography can better reflect the left ventricular volume and

systolic function in patients with hypertrophic cardiomyopathy ,and has important clinical application value.

KEY WORDS Myocardial contrast echocardiography; Cardiac MRI; Hypertrophic cardiomyopathy; Left ventricular

volume ; Systolic function

B O LG S5 R 24T AR S R A, (H
7T e BLEA1R , H IEHR S BRI, S th B 1212 .
O LT 27 15 5% B 08 17 AT S8 /s 0 P S L, R0 LA
O PN T 1 00 SRR I I DR O IS8,
E FEVTA O LI 68 AEIZ R R HERf P 23 32 A5 -5
ZERE SRR 0 20 U I MRT 2 DA 227 T A% o 4R
B KA 53 F UG R — R — b = UG AR, 1T
I LT 2 £ BE 53 BT 0 2 Sy S ML 45 D) RE R AR T
PRULEEMAZUEER. BATC A X F O MRIALL
JLFS 2 1 52 43 2 W A TS0 L £ 3 A i, (L
HIRA N RIS A UL AR SY B AR O LR 25 3
SR GO T MRTPPAR AR TS0 L £ e 28 28 BURII
AR Re I PR, FH A {8

BAREFHE

— I 4

PEHL 2018 4 5 H & 2020 4F 10 A kB Wi i 95 1)
AE RO LG B CWER ) , 53 61 1), £ 34 1), 4F 1%
32~71 %, F 14 (51.98+13.21) % , F 4 .0> K (77.49+
5.12) ¥ /min, 3447 7K 5 (78.46+5.39)mm Hg(1 mm Hg=
0.133 kPa) o AU ARRHE : OFIFF A 2014 45 WM O ko
2o MR AL WU 2 Wibr e s @347 CT FEE 70 3
BIRG A, 20 %0 WL BE IR >15 mm, 22 % 33 I 73 4K
(LVEF)=50%. HEBRbrE : QEAEHERR e K0
RS | SRR 2 L B S dR 7 | iR A S R
() 20 28 BENE R3S s @A AR E MRT L0 JILRS 3 5 254G
B QIEH QR H T HOFER T & OFF7E &G
PR IR L F B e M ™ E I R YIRS
A VR CNERS R o Do M) D) fl ARG 35 95 451 Ay ot
WRZH , 55 62 4], L 33 ], 4 1% 33~72 %, F- 141 (51.63+
13.54) %, SF-2.00 % (77.55+5.86) Y /min, - 2 47 7K JE
(78.51+5.42)mm Hg., WL —ME0ERl LI 22 R L5
TR o AT G TR b R 2 AR HE 2 0 2 ik, T
ZARH BB G R A

= ARSIk

1.0 LR 24 3% 52 . fd ] Philips EPIQ 7C % (£
AW, M5S Rk, 3R 1.5~5.0 MHz, 15 52 7

fi R AN SR A R A = 7S AL B, 55 5.0 ml
AR KRG RG2S e B UM M, S8 3% 4
SOOI, 05 3OS AR DR R
VO i U0 T B0 AR 20 = K B B A RS B AIL T A7 6 4y
BT 5 SR I 25 IR WK A1 13 2.0~3.5 ml, 2B 5.0 ml A= B EE
K WAL E BB S ODIE S O RN,
W AE % B I 2> B (LVEFR) | 242 =8 &F 3k oK 1 4 48
(LVEDD) &7 5K | i 109 06 i 37 5 17 LU A (E/A) (BT 5K
W 032 B0 T (Am) |\ AT sk R 3 e (L () |
Az LT FE A (LVMMI) O 4880 (C) L A% i g
S (LVCO) | A= % W4 AR W 25 B 46 £ (LVESVI) |
7o A R BU(LVSVD) . RS A —
7 [ i S 3K, O34

2.0 E MRUAS 2 - FHPE T T 1.5 TH S LR A
A, 20 G ShEk B B4, GE AL XGRS L , 5 R vE 4T
L TR R I T O R AR LR . 7
K B WU MY, 2 250 P 51R T an F : QB SRR s ik
SPGHE RS, R AE 24 2 EIG, o B, 7 5530 B
HASTE /¥ 41, 16 4t 67 45148 5 9L 2F 320~360 mm, J2 [A] fE
0.5 mm, JZJE 5 mm, [FFBHE] 1.1 ms, & B E] 40 ms;
QI T B J3E R0 Z2 16 AH T3 371, 5 B 18 46 22 2 S b Avr
e A S L PO O YT A, SR 1002 1 7 5
e AS, FISEC T 320~360 mm, JZ A 2 mm,
ZIE 8 mm; QU L2 HEEFH#E % HE 0.1 mmol/kg, ¥
L R VR S W= 3N} SN ) AT B = ik R VA E D i
FH 50403 1A L 28 50 1E b i ik v AR BRI 0 2
BT M s OIER 358 7 50 3 — KPR E 12
BIME , I % ff B2 250, P 320~360 mm, [A] % B 1] 4
ms, 5 & B [H] 600 ms, i£5% LVEF . LVEDD \E/A  Am,
E.LVMMI.CI.LVCO .LVESVI .LVSVI %%,

N W =Y S

i SPSS 20.0 e it 3144, i Bk xas oK,
2 AT o K5 5 BT R A SR R OR AT AT
2210528 TARERE (ROC) TR A3 B 0 UL 2 3 5%
O E MR A Bz LI A I T BE 4 0 LS 19 12 W
ee, T Eh A THAL(AUC) AT Z K5, P<0.05 2%
ECENE S-S



It AR 75 B2 2R 2021 4E 6 55 23 555 6] J Clin Ultrasound in Med, Jun. 2021, Vol.23,No.6 . 447 -

LVEF .LVEDD W22 5Icguits# L. WWEI2 fik 2,
= OWLEL A 0 LTS 22 1 52 50 I MR K £ 45
A
O WL 27 3% 52 RO I MRS #5495 5 5 , WR 8220
Am FILVSVI 35 22 5 3490 Ge it 27 5 X (1 P<0.05) 5
HAFEIR A 22 G2 L

% R

— L L A A A

MELLL LVSVILE/A  Am EXET X4, LVMMI
CI.LVCO .LVESVI ¥ & TXF B4 , 2 S WA Gt %5
M (] P<0.05) ; B4 LVEF \LVEDD #8253 5811

RS WETRE L,

T AL E MRT G A1

W EE 4] LVMMI, CI,LVCO ., LVESVI ¥J & F % i
24, LVSVIL.E/A  Am . E BJfIC T BREH (34 P<0.05) s I 2H

V4 2 WrRe S BT

ROC &M ah S 27w O E MRIALO LA 27 i
A2 W AR JEAEC UK AY AUC 23 5124 0.932 F110.865 ,
e R ER 5300 96.47% .90.00% . 95.79%

* €POPA oK
® EOOPA X

A WS L E/A S 0.56,Am A 11.23 em/s,E 5 74.21 em/s, LVEF 4 78.64%,LVEDD "4 45.37 mm,LVMMI ¥y

96.54 ¢/m?,Cl 73.51 Lemin~'*m 2, LVCO % 5.67 L/min, LVSVI } 47.28 ml/m?, LVESVI 4 159.27 ml/m?;
B: X I8, F/A }1.79, Am 4 13.21 em/s, E 4 89.74 em/s, LVEF 4 75.87%, LVEDD 4 46.33 mm,LVMMI
4 58.64 g/m?,C1412.36 L-min~'»m~2,LVCO 47 4.21 L/min, LVSVI 4 55.89 ml/m?, LVESVI # 37.48 ml/m?
[LEN IS AL

1961/4/13, K
(13360957
A

1

HK 84
TR 51, 7bms TE. 1.51as %
TI: N& FA: 50.00

OE: 04
TR: 61.76ms TE: 1.5lac
TI: FA FA: 50.00

A WAL E/A }90.55,Am 4 10.33 em/s, E 4 75.02 em/s, LVEF }75.219%,LVEDD Jy43.82 mm,LVMMI Jy
96.38 g/m?,CI1 /9 3.37 L-min™'*m2,LVCO 4 5.44 L/min, LVSVI 4 40.59 ml/m?, LVESVI 4 152.53 ml/m?;
B: XFIRLL, E/A 9 1.68,Am Y 12.99 cm/s, E $791.21 em/s, LVEF 24 78.52%, LVEDD 447.02 mm,LVMMIJy
59.33 ¢/m?,CI1°42.21 Lemin~'*m2,LVCO 4 4.30 L/min, LVSVI}56.01 ml/m?, LVESVI >} 35.67 ml/m?

11 92.90% . 80.00% . 91.58%, P &
BCA RIS AUC R 0.994, SUEE |
FE S PR UE B 50 00 98.82%
100% .98.95% , ¥4 = T~ H: . vy
(¥1P<0.05), W3 FIE 3,

i

JIE R WL AL o 3t 3 g 2
FIZE BEWCAR ThRERUE , S BLLILER
YAk, M T g 0 YR R
FEI T Az A, BT A BRI B R
R AT A I K12 W it
SHARPED L 1 R g
A4 W 3 BE 3 B I 10 RO AL
WA, 2 H ATV O UG 3R
TR EE gL, SO NE MR BE
ZME 2R AR, WA=
Bethizgh (= BEEE KO R
JNTD 3 3 A B R AT S S0 L
B AR R B0 LA ZE AL AR
2, s A BE O IURITAE 35 O L o
L JIE MRI AL LA 223 52 3 B
PR 3 (VR R i A A vk

it

B2 PIALLIE MRIK FRT A AT P B ABFSE B FE1R
F1 WAHONEFEA AL R R (Res)

) E/A Am(em/s)  E(em/s) LVEF(%) LVEDD(mm) LVMMI(g/m?>) CI(L:min”'*m2) LVCO(L/min) LVSVI(ml/m*) LVESVI(ml/m?)
WA 0.5540.09 10.1242.86 73.95+11.96 74.59+12.76  44.16+5.29 94.21+23.64 3.46+1.51 5.44+2.51 41.13+10.23 153.55+25.28
XPHRZH 176024 12.44+3.62 85.99+12.17 74.13+12.20 44.41+5.84 54.63+10.13 2.15+0.57 4.13+1.78 56.69+12.86 35.17+10.11

ff 46.011 4.901 6.877 0.254 0.309 15.000 7911 4.149 9.229 42.379

PiE <0.001 0.002 <0.001 0.800 0.757 <0.001 <0.001 <0.001 <0.001 <0.001

/A« EF gk 06 0T WA (3 T 1) LU A 5 A s 67 5K R 30032 Sl 1 5 B 2 — AT ik S (3 5 LVER : ZE ZE B 43450 LVEDD : 22 ZE &7 sk AR P9 7% 5
LVMMI: 2 20 UST A8 4 CL AR5 LVCO « 285 SIS I 2385 LVES VI 28 S WA R WIS BUR 5 LVS VI 70 28 Rl )t e 4k



. 448 - I R 7R P22 225 2021 4F 6 H 55 23 %55 6 8] T Clin Ultrasound in Med, Jun. 2021, Vol.23,No.6

K2 PILHOE MRS A 45 5 LA (Rts)

4151 E/A Am(em/s)  E(em/s) LVEF(%) LVEDD(mm) LVMMI(g/m?) CI(Lemin™'m™) LVCO(L/min) LVSVI(ml/m?>) LVESVI(ml/m?)
WML 0.54+0.08 11.12+£1.98 74.16+10.28 74.46+12.52 44.35+595  95.17+25.22 3.25+1.38 5.59+2.46 44.68+11.56 153.98+25.74
XTRRAL 1.76£0.24 12.4423.62 85.99+12.17 74.13+12.20 44.41+5.84  54.63+10.13 2.15+0.57 4.13+1.78 56.69+12.86 35.17+10.11

tfH 47.004 3.118 7.238 0.184 0.07 14.539 7.181 4.687 6.770 41.875

PH <0.001 <0.001 <0.001 0.854 0.944 <0.001 <0.001 <0.001 <0.001 <0.001

/A BT 0TS (1 300 ) A 5 A e BF 510132 B3k JF 5 B2 T RIRAT Sl R NG 0 3 5 LVEF : 22 % 5 I 20480 LVEDD - 2 % G5 5K A N 425
LVMMI: A2 %O WUT S S CL G AR B LVCO : A2 % i WS 1% s LVES VI A2 S Wi AR A2 AR H0; LVS VI 22 % S th b H 4K

|3 DMEMRI UL 273 5 SR LGS HE S JILSS F) 12 Wk

Tk AUC  HrfERé P 95% AIfEIXIH 984880 BUBHE(%) FRE(%)  HERR(%)
OIEMRI 0.932  0.057  0.000 0.822~1.000 0.865 96.47 90.00 95.79
NGS5 0.865  0.076  0.000 0.716~1.000 0.729 92.90 80.00 91.58
DU 23 IO E MRT 0.994  0.007  0.000 0.980~1.000 0.865 98.82 100 98.95

AUC: 12 R mi A

1.0

0.8 — LS

— L JIEMRI
DL RS

# 0.6 LIEMRI
= — 5%
=04

0.2

0

0 02 oiix#t lg.'% 08 1.0
B3 LOMEMRILC LS S5 5 K 0 FZ BT IS O L Y ROC
i
TP 7 v 106 A I G E S O LR (R 2 W A,
Il RIS W B 225 48 .

Ao A BRI AR D a2 H A AL IR R0 DL
BB UG 1 AR PR , A5 45 R R O U 2
S0 JE MRI NS (9 LVEF \LVEDD 5 X} B 41 Fb 45 2%
SERTGE T 2E X B AL LS 2 1 5% LG BiE
MRI ] 7% A9 LVMMI ., CI.LVCO . LVESVI ¥ & T X} 1’
4 ,E/A Am .E LVSVISIL TR IR, 22 R A St
B (3 P<0.05) , BB L LRI 52 i) & 5K 19 85 2 1 i
T S U M B, BB P AR LR &R A LB
B 22 (AR 40 15, 38000 JULARE A B8 ARG LA 5t
MR EET Ik Th BE B A% . 1 LVMMI, C1, LVCO,
LVESVIFF i 2 i F A2 % e 3 5, A2 % &7 sk D eI
559, 72 AR R S S s GRS A, A
Fh 7 ¥k BIF N &5 S % B, E/A LVMMI, E . CI, LVEF,
LVEDD .LVCO . LVSVI £ R ¥ T 48 it & S, .0
JIE MRI AL LS 2% 38 52 AN 32 0 WLEE $irdz 3 F AR BE K
i 5 W), ) RT O f Io le £  4% 1 B O LI 4 D RE L0
JUU L o O LS 28 R 22000 (H 575 LVSVIL Am L

S G R X (H P<0.05) , Al BEE T 0 i
MRI KA B ] K, 1) 5 32 B 1 5 22 Fb R 255, 52350
LVSVI, Am K 25 5 Bl 2%

A2 B O R B0 LTS 2 3 52 LG JIE MRIKS £ 0
WU A8 HLAT — 8 e 5P A 98 45 4R R, O Bk MR
2 W B JE PO U B A R R v BUR Y S T
LR 2235 52, A3 AT I DR AT BB O LS 27 3 S K A 45
) 5% 8 75 B 22 55 0 52 ), fin 2 AE SR 0 LG o0 R
RIS = R 1, 5 1 Bs RS, MO AR R it
PRAT BIAG Ar 5k o (5 565 I FH 12 W e i o R
S BURAE AUC i TN, 22 R A gt
S (3 P<0.05) , HA A I AN . 5 A0 5
PSS s —3

g5 LIRS 2418 S BB D IE MRTIZ AR S
PO WU AT B4 ) N FHANEL, R R I R $E S 54K
o ABARBFREFEA B/, HRAT 7 407 i 56 A0 UL
BRIVl SRR KA R — 2 Hr it oe .

S 3Lk

(1] B, 32, 0040, & 0N R 5 e O AR N E R (LG 12 W7k
RIRE L], Ba2is et 2k, 2019,29(1) : 50-53.

(2] Bk, Xz, PEfi, 45 RS O 3h K125 4 78 S S o 0 A I &
RLOWUR IS T ). IR 2 B 2241 , 2019, 44(4) : 512-515.

(3] T4 DO A5 ONEREAR T OO R U ER A 20 s
LM 8 K AR O 9T (7. #E S HR A%, 2019, 10(6) :
415-419.

(4] Besg, TAR RSCHE, 45 O WU 2F 5 5 45 4 BN BE R R T4 AR
SEE AR B ik BEL 24 e o A O IV 8 3O LB A5 B e 4 D RE LT ).
o R AR A 24 A5, 2019, 27(12) : 886-890.

[5] b, BERYT, T, 45 . IO SR LA H A 200 38 A7 A A ol
e SIEIR AL 5O I S B 0 1 PR IS, AR (). e el B R R 2



Il RAR 7 BE2p 275 2021 4F 6 H 25 23 %55 6 ) ] Clin Ultrasound in Med, Jun. 2021, Vol.23,No.6 « 449 -

W CARRBFNR) ,2019,39(11) : 1676-1680.
(6] ak3c, XU BRGF, 25 570 sl DAl AR TSSO LS H8 2
FeEWCAE IRE T ). i O i A 24,2018, 23(2) 1 142-146.
(7] ArTin, 94, v 2 L0 B R e e T S JEE 80 JILS 92 FH AL A A0F 5
[T]L I RO i 455 2%, 2018, 34 (1) : 86-90.

(81 J &, xlss, B . W R R AE 1 b 5 AR S IS JE 2800 JULR o L
NSRRI L) ). IR 15,2017, 8(6) : 431-435.

(9] ZEMn el AT 2k, 45 . BUAT IR JEE B0 LG 2R 3 22 M s 0 3
Pl 500 W e M 1R AR AG G e 45 AR 1) 2 S ek RO S 43 [0 ). S

Lo A 725, 2020, 28(9) :92-96.

[10] Avery R, Ebong I, Skaria R, et al. Preoperative risk stratification of
right ventricular function utilizing cardiac magnetic resonance
imaging compared with echocardiographic and hemodynamic
parameters| J |.ASAIO J,2020,66(5) : 547-552.

(1] BB, B 55 AR A, 45 . SRR O LR 15 5 R O L
JE IR SRS I A5 0 LAY L [0 ], o [ 4 R o L B 2 2
2014,1(6):708-710.

(Wi H 197:2020-10-13)

- JH 15 FR ia -

Ultrasonic manifestations of pregnancy complicated with intraperitoneal

hernia and intestinal necrosis: a case report
YIRS FRE NI AR FE B A SR 20 1 1

i H A=

[HEESES]IR445.1 [ XEktRIEFAS B
BEA 378,234 8 AT LR 20 h ABE, FEE.O K
LTSy R i TS T el il sl s S i RS B NS N
MK - MR , oA % T W B0 S 0 ik, Murphy s fiE (<), #7 1
JWE SR (+) g ATk, JERIE L. SEER A A - (4TI
B 22.2x10°/L, FRVERIAIMT 92.2% , MRS KA« B N W —AF 5 B
JL, WT54% 85 mm, Hik F 4 2%, Sk [l 308 mm, i8] 295 mm, B K
67 mm, FIK R 44 mm; 2200 I8 15 B 26 mm , 45 00 15 i BRI
30 mm; A7 FIEJRFRIAE Y 5K, SE 20 32 mm (B 1), AR H
a7 B 47 IR 5k . MRIAGAS « 165 =)
BB DL SRR O I IR I A AU b 32
FEE B MERE” (181 2) 5 LR K . MRIFEZR 5 sk A,
PITATRE IEK . BEAT2FAR AR WL M5 7K 400 ml, f5 77
PLAERCHIAL, 431 — e B2, Apgar PE43 10 43, #HE— 45 I
5 I R R A SO I R R A I I AR B, SR

B 1 SBRERATFEBEE B2 MRS &SI R %

ik FHE RS A A P IR B AT A
Jo o FE TR b 32 S S AR (5
FIR)

YK, K40 em, B0 K B HL R SRCHE MR /N 4L
S, 58 TR AE PR K S8 30 min J5 /N B A WLATH I B Bk
il K I AE W B0, AT/ N VIBRA . AR R AR g

THE « 8 R FS /N 26 15 B (0 B 25 4 1k A
JE, B RHN 0.2%~0.9% , M A FERRR IR 19 5.8% " o 1E NATIE
G0 T A BEL S P PR R (P e K | HEAE 457 1k SR L i
T A ) 3o K T 4k R B R AE |k BRI R R R 8 L 1 S AR S b
FEAR TR AR, W I I 0T G MR A IR AR
AT B SR BB R 2 WL , 2 A I N 8 o, 386 K 1) 7 6% A 3
Jo e R J L 28, B8 T G Pl & 2B 3R R TR IA P E R
SRMESA AL , IS Wi R, RS I N 5 R B
KRB TK , B BE A B B R IS A B AR [T 7 S R AR
ol “H AR 1 G AR R R A At T LR s AR . AR
BN SRR, A0 T A MRT SR
Bk MO I B, MRT A LB 700 (4 SR A 5 % S MR 45 A
TERA I NI SE R B, 5 4 T ARIFAIE L

B2 AR URIALAE AR R ANRE 224 B0 B D A s e,
PR R T T R AR A TR Y I oK S B
T B I IRA I NN IR FCR T e . AR5 bR 2 MBIk
REEA MR GBI

525 3Lk

(1] EAAS, T @ PGS K 5677 1] EHAMEE, 2009, 22(3)
141-142.
e H 191 :2020-03-19)

TEHFAL: 225001 VLIRAE M, N RAIRIREE F Bt VL0487 N R BE B 5 R

WIRAES B AR %, Email : xiabinglan@126.com



